Objective: This study was undertaken to evaluate whether or not an educational pamphlet could improve knowledge without increasing anxiety in women with preeclampsia. Methods: One hundred women recruited from an inpatient setting with suspected or proven preeclampsia were asked to answer a questionnaire assessing demographics, knowledge ( primary outcome), anxiety and satisfaction (secondary outcomes) after being randomized to an intervention group (who received a pamphlet) or a control group (who did not received a pamphlet). The pamphlet and questionnaire, both designed by a multidisciplinary team, were read and answered at the same time.
INTRODUCTION
Gestational hypertension affects approximately 5% of all pregnancies and preeclampsia is responsible for 15.9 % of maternal deaths in the USA. 1 Fetal mortality from preeclampsia is decreasing, but was still 1.4% among nulliparas and 6.4% among recurrent preeclamptics in the last decade. 2 The complex and somewhat ill-defined nature of preeclampsia makes it remarkably difficult to explain clearly to patients. It is also known that even if the explanation is adequate, patients often forget most of what they are told during a consultation. 3 We hypothesized that this could cause delays in presentation when symptoms occur, contributing to morbidity and even mortality from preeclampsia. Providing a standard and permanent means of improving communication with our patients about preeclampsia was, therefore, identified as a major objective in a multidisciplinary quality initiative to improve management of 'Hypertensive diseases in pregnancy' at our centre. However, some clinicians expressed concerns that more information might only mean higher levels of anxiety for the patient. The present study was conducted to specifically address this concern over potentially causing anxiety in patients by providing education.
Written information that accompanies oral teaching has been previously shown to enhance patient understanding of complicated topics. 4 Patient education through brochures, videocassettes and special educational programmes has been proven, for conditions including asthma, 5 to improve clinical outcome as well as compliance. In pregnant women, there are data from randomized controlled trials and cohort studies on topics, such as smoking cessation, 6 Down's syndrome screening 7 and HIV screening/ counselling 8 indicating that knowledge, anxiety level, compliance and satisfaction can all benefit from educational interventions. There is a paucity of recent literature on educational modalities for preeclampsia or hypertension in pregnancy. Some professional or public organizations such as the American College of Obstetricians and Gynaecologists or the Preeclampsia Foundation do provide educational resources in the form of pamphlets or websites, 9 -13 but formal evaluation of how these resources effect patients' knowledge, anxiety and satisfaction level has not been published. The purpose of this study was to evaluate the impact of an educational pamphlet about preeclampsia upon the knowledge, anxiety and satisfaction level of pregnant women with suspected or proven preeclampsia.
MATERIAL AND METHODS

Material
A multidisciplinary team, including obstetricians, Maternal -Fetal Medicine specialists, internists and nurses specialized in pregnancy, and neonatologists developed, reviewed and critiqued a two-page pamphlet about preeclampsia for content, accuracy and clarity. The pamphlet included information about pathophysiology/aetiology, symptoms, risk factors, possible fetal and maternal complications, treatment, prevention and prognosis. Trained personnel of the Marketing and Communications Service of Women and Infants' Hospital ensured the materials in the pamphlet were written to the sixth grade reading level, the standard level for health education material. 4 The pamphlet material was translated into Spanish by a professional translator.
A four-page self-administered questionnaire was also designed and revised by the same multidisciplinary team. The questionnaire was adapted to the sixth grade reading level and made available in Spanish. Content areas included demographic information, past medical and obstetric history, knowledge, anxiety and satisfaction. Responses were categorized using standard 'Yes/No/Do not know', multiple choices or a Likert's scale (ranking from 1 to 6). We created our own short version of an anxiety scale because we did not retrieve any existing anxiety scale that specifically assessed the mother's emotions about preeclampsia, and that those that exist about pregnancy were far too long and general for our purpose. To evaluate the content validity and assess the patient acceptability of our questionnaire prior to the beginning of the study, five questionnaires were pilot tested by patients. Only two minor changes were made to the questionnaire based on the feedback from the pilot testing. The integral version of the pamphlet and the questionnaire are available on request. A selection of questions about knowledge, anxiety and satisfaction are reproduced in Appendix 1 to facilitate the interpretation of the results.
Methods
This randomized controlled trial was conducted at the Women & Infants' Hospital of Rhode Island. A convenience sample of 100 pregnant women hospitalized for suspected or proven preeclampsia was recruited. The research personnel (three nurses and the principal investigator) screened the log-book containing the working diagnosis on antepartum wards to identify patients. This was done every working day and some weekends; therefore, almost all eligible patients were approached as most patients stayed at least 48 hours waiting for the result of the 24-hour proteinuria. Women unable to read or write in English or Spanish were excluded because the material was self-administered. Consent was first obtained from obstetricians to allow the research team to enroll their patients. Eligible women were then approached and were told that the study was evaluating a new method of giving information to help patients understand preeclampsia. It was specified that we were not evaluating the patients themselves, but rather their sources of information. Once informed consent was obtained, the participant received a sealed envelope. The envelopes were consecutively numbered and distributed in order of recruitment. The envelope contents had been randomly predetermined via a random number table before the beginning of the study by the principal investigator. The study was singleblinded; the intervention group received the pamphlet with the questionnaire and the control group received the questionnaire alone. Participants answered the questionnaire on their own, usually within 24 hours. As a courtesy for the subjects in the control group, the pamphlet was given to them after questionnaire completion. To avoid social desirability bias, patients were told in advance their responses would be anonymous and they placed their completed questionnaire in sealed envelopes. There was no interaction between the study personnel and the patient about the content of the pamphlet and the questionnaire. They were referred to their health-care provider, if they had any questions. The study protocol was approved by the local Institutional Review Board (2 December 2002).
The primary outcome was the improvement in immediate knowledge about preeclampsia with the pamphlet. Secondary outcomes were modifications in level of anxiety about different aspects (maternal and fetal) and satisfaction about various sources of information, including the pamphlet. To assess anxiety and satisfaction, a Likert's scale ranking from one to six was used. Based on our clinical experience with pregnant women and assuming a fairly high baseline level of anxiety, the research team determined that a change of one or more on the scale would be considered clinically significant. We also planned to perform a subgroup analysis to evaluate the effect of the pamphlet on vulnerable groups (non-white, low income and schooling levels).
Statistical analysis
This is a randomized controlled trial. The sample size was calculated to detect at least 30% increase in knowledge, the primary outcome, with a power of 80% and an alpha of 0.05. The calculated sample size was 74 although it was increased to 100 to account for missing answers that could occur with self-administered questionnaires. The analyses were performed using STATA 8.0 (College Station, TX, USA). The chi-square and fisher exact tests were used where appropriate. For the subgroup analyses, relative risks and 95% confidence intervals were computed comparing the benefits of the pamphlet with respect to knowledge of risk factors, symptoms, fetal and maternal complications. Subgroups examined included: white versus non-white; education ,12th grade versus education. 12th grade and; Income ,US$25,000 versus income .US$25,000.
RESULTS
Participants' characteristics
The recruitment period extended from 7 February 2003 to 8 July 2003 during which 118 patients were approached. Seven of them were excluded, six because they were unable to read or write English or Spanish, and one because she was 16 years and her parents were not available for consent. Only nine patients declined; five because of imminent delivery (active labour or caesarean section planned on the short term), three were not interested, and one stated she was too frightened by her medical situation. A total of 102 participants signed the consent but two patients withdrew before opening their envelope (one because she required an urgent caesarean section and the other because of family commitments). One hundred women completed the study, 51 in the intervention group and 49 in the control group (Figure 1) .
Comparison of the population characteristics from the intervention and control groups indicates that there were no statistically significant differences between the groups ( Table 1 ). Less than 20% of questionnaires contained some missing answers.
Knowledge
Overall, 19% of participants had never heard about preeclampsia or toxaemia before their enrolment. The results of knowledge about risk factors, symptoms, fetal complications, maternal complications and treatment are presented in Table 2 . The results reported indicate the number of women who answered 'yes' for each question asked (Appendix 1). Women in both groups were well aware that preeclampsia in the past or a family history of preeclampsia were risk factors. Of note, only 41% of women in the control group were aware that first pregnancy is a risk factor. It is interesting to note how well-informed participants were in both groups about the symptoms of preeclampsia. Even where the difference is statistically significant, for visual changes (100% versus 92%, P ¼ 0.05) and epigastric pain (90% versus 71%, P ¼ 0.02), the control group results were already very high. However, even though the pamphlet insists many times on the possibility of preeclampsia being asymptomatic, only 47% registered this information. An important difference was also noted in knowledge of most possible fetal, and particularly maternal, complications favouring women who received the pamphlet. Finally, the fact that delivery is the treatment of preeclampsia was a known fact for the majority of women in both groups (90% versus 78%, P ¼ 0.09), without significant difference between groups.
Anxiety
Despite the fact that the pamphlet increased women awareness of potential fetal and maternal complications, there was no increase in the anxiety level in the intervention group, as shown in Table 3 . In fact, women in the control group were more fearful of the recurrence of preeclampsia in a future pregnancy (4.98 versus 3.49). Of note, the participants were generally more worried about their baby's situation compared with their own. When asked if they would worry less if they had more information, 65% of women in the control group compared with 47% in the intervention group said yes (P ¼ 0.099). 
Satisfaction
Participants were in general satisfied with the different sources of information on preeclampsia (various health-care providers, friends and family, general and specialized media) they had been exposed to (ratings from 3.83 to 5.00 out of 6). However, overall, our pamphlet had the highest rating (5.33/6).
Subgroup analysis
Although the study was designed and powered to evaluate the effect of the pamphlet on 100 women, we pursued the following subgroup analysis. We specifically looked at three subgroups: race and ethnic groups (non-white versus white), schooling level (,12th grade versus .12th grade) and household income (,US$25,000 versus .US$25,000). We were interested in baseline knowledge and anxiety differences represented by the results in each control group. We also wanted to know if the pamphlet had the same effect on the vulnerable groups compared with the others.
When comparing the control groups, there were only a few significant differences in knowledge. White women had better knowledge than non-white women for three items: prior renal disease as a risk factor (47% versus 21%, P ¼ 0.02), oedema as a symptom (97% versus 68%, P ¼ 0.002) and seizures as a maternal complication (77% versus 42%, P ¼ 0.04). As well, women with higher household income performed better when asked about the possibility of preeclampsia of being asymptomatic (13% versus 10%, P ¼ 0.05). There was, however, a trend in favour of more knowledge in most areas in white women, and those with higher schooling and income level. The increment of knowledge induced by the pamphlet was relatively consistent in all three subgroups.
For those who did not receive the pamphlet, and thus indicative of the patient's baseline anxiety prior to our educational intervention, the non-white women were more anxious about their life (4.2 versus 3.0), recovery (3.9 versus 2.5) and recurrence in future pregnancy (4.2 versus 3.0) compared with white women. This excess anxiety was also seen in the nonwhite in the intervention group (life 4.4 versus 3.3; recovery 4.6 versus 3.1; recurrence 4.8 versus 3.0), but was not increased by the pamphlet. In fact, the pamphlet decreased their anxiety about a possible mental handicap for the baby (4.1 versus 5.1). There was no difference in anxiety level before or after the pamphlet according to the level of education. In the group without the pamphlet, women with lower household income were more anxious about the possibility of dying (4.6 versus 3.1). In the intervention group, they were more anxious about their health (4.8 versus 3.6), life (4.5 versus 3.3) and recurrence in future pregnancy (4.4 versus 3.2), but the pamphlet did not increase this anxiety. However, receiving the pamphlet was associated with a higher level of anxiety about their recovery (3.6 versus 4.9).
DISCUSSION
With this trial, we demonstrated that a collaborative effort involving representatives of the key providers involved in the care of hypertensive pregnant patients and their babies resulted in a patient resource pamphlet that conveyed difficult information, including the lethal potential of the disease on the mother and the fetus, without increasing their anxiety. A new pamphlet was developed instead of using one available from other organizations or institutions because we were unable to find a single resource that our entire team found acceptable. They were either too general, too detailed or too emotional. 9 -13 In particular, most existing resources were felt to be well beyond the sixth grade reading level. 14 -15 A very high level of satisfaction about the pamphlet was reported by women in the intervention group. Enthusiastic comments about our pamphlet from participants and the excellent recruitment rate were a reflection of these patients desire for more information.
The primary outcome, improvement of knowledge, was easily achieved in several areas in the intervention group at similar levels that had been demonstrated in another study looking at an educational intervention. 8 We admit that our findings may not be applicable in all settings and locations. The high level of knowledge about symptoms and the treatment of preeclampsia in both groups may be related to the fact that we included only inpatients hospitalized for suspected or proven preeclampsia. It is highly likely that these patients were repetitively asked about the symptoms of preeclampsia since their admission and possibly received treatment or at least explanation about treatment. We suspect that a lower rate would be found in normal pregnancy or outpatient settings that may make the impact of this pamphlet on patient's knowledge even more pronounced in those settings. Also, our population was mainly white with a fairly high level of schooling and household income. The majority were taken care of by obstetricians, mainly from private offices. However, the subgroup analysis revealed that the pamphlet was also beneficial in non-white population, low-schooling level and low-income populations where the anxiety levels were particularly high. We hope to study these questions further in the future.
An obvious question to be asked is: is more knowledge better? Both the Institute of Medicine Report on Medical Errors 16 and The Agency for Health-care Research and Quality 17 identify the importance of the patients' understanding of their condition and care plan as an important part of minimizing potential errors in hospital care. This is particularly true if this objective can be achieved without increasing patient anxiety at a difficult point in their pregnancy. Again, it seems essential to verify with further studies that anxiety level would not be increased if the pamphlet was used on low-risk pregnant outpatients.
A few methodological issues need to be discussed. First, the use of a self-administered questionnaire may have introduced a social desirability bias although the anonymous nature of our methods should have reduced this effect to a minimum. This would, however, not affect the differences noted as the control group would be affected by the same bias. Second, the overall completeness of questionnaires was good, with ,20% of them containing some missing data. Third, an instrumentation bias was present because subjects in the intervention group were receiving the pamphlet and answering the questionnaire at the same time. The study was not designed to determine whether the subjects retained the information for any more than the short period of time studied. This should be the goal of future research, but does not minimize the fact that anxiety was not increased by the recently acquired information.
CONCLUSION
In conclusion, future research could help determine if this educational modality will have a role as part of the needed interventions focused on reducing the morbidity and mortality associated with preeclampsia. Although our study was not designed to determine this, we think that improved knowledge of the potential serious complications of preeclampsia could encourage pregnant women to report symptoms more frequently and rapidly to their health-care provider. We also think that knowing that preeclampsia could be asymptomatic may enhance compliance with obstetrical appointments and the plan of care.
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